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[57] 'ABSTRACT

A method of making a porous mold used in pressure
casting for forming ceramic articles, which includes the
steps of: removably attaching a plurality of apertured
holding members in an array at a desired interval to the
inner face of an upper case made of a rigid matenal;
threading a flexible line into the apertures of the holding
members in each row to hold it at a predetermined
spacing from the inner face of the upper case, at least
one of the two ends of the flexible line being extended to

the outside of the upper case; casting slurry into a mold

cavity which 1s defined between the upper case and a
lower basic case joined to the former case to form a
porous mold; removing the upper case from the porous
mold after the slurry has cured, while leaving the hold-

-ing members together with the flexible lines in the po-

rous mold; and extracting the flexible lines from the
porous mold to form channels in the porous mold.

5 Claims, 3 Drawing Sheets
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METHOD OF MAKING MOLD USED IN
PRESSURE SLIP CASTING

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method of making
a porous mold used in a slip casting process for forming
ceramic articles.

2. Description of the Prior Art |

For making most ceramic articles having a large size
and complicated shape, there has been adopted for a

- long time a non-pressurized slip casting process using a

gypsum mold. In the slip casting process, however,
- water is absorbed from slip into the mold by its capillary

- action so that the casting rate cannot be improved dras-
~ tically. When the gypsum mold is saturated with the

water, its capillary action is so weakened that the mold
- has to be dried for a long time after every one or two
uses. |
Therefore, a pressure castrng process has recently
been developed to eliminate these defects and to drasti-
cally improve the productivity.
- In this pressure casting process, the slip is cast under
~ a pressure of several to 30 Kg/cm? into a space between
two mold parts, i.e., a mold cavity. The porous mold is
made by filling up a space between a reinforcing, pres-

sure-resisting iron container or a case and a base with a

porous mold forming slurry or powder (e.g., a mixture

- . of an epoxy resin and sand) and by curing the slurry or

powder to form a structure integral with the reinforcing

1ron container or box. -

- According to this structure, it is remarkably difficuit
to make the strong pressure-resisting container or rein-

forcing iron box identical in shape to the product or
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article to be cast. Due to this difficulty, the porous layer

will have a locally large thickness.

The excessive thickness of the poreus layer will result |
In an increase of the elastic compression strain due to

the slip pressure during the pressure casting to make the

‘corners of the porous layer liable to be cracked. When

~ the cast product is to be removed from the mold, more-

over, there arises another defect that the reaction of the
compression strain causes the porous layer to bite the
~ product, thus making the removal or demolding diffi-
cult. On the other hand, the pressure casting process is
‘required to have not only drain passages for spurting

45

- the water which has been forced during the casting into

. the porous mold but also compressed air passages for

injecting air and water into the moldmg surface through
the porous mold when the product is to be removed
from the mold. In case the mold is constructed of two
upper and lewer parts, for example, the upper part of
the mold has to be evacuated during removal of the
product from the lower mold part, so that the product
may be attracted to the upper mold part and will not
- drop. For this purpose, the air passages are also indis-
 pensable. These passages may be commonly shared and
should have their interval and spacing from the molding

surface to effect even injections of water and air thereby 60

to avoid trouble during the. demelding.' A variety of
processes for forming such water and air passages have
- been proposed but encountered with dlfﬁcultres in their
‘manufacture and use.
According to one of the processes of the pnor art
- more specifically, a porous mold having water and air
- passages is made by forming a wire mesh into a cage
“held at a desired spacing from the molding surface, by
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fixing at an appropriate interval either porous tubes or
tubular members made of coils covered with cloth for
water and air communication, by fixing the cage to a
pressure-resisting container at a desired spacing from
the molding surface, by jointing the pressure-resisting
container to a base case to form a molding cavity, and
by casting and curing a porous layer forming slurry in

- the molding cavity. This process is defective in that the

cage has to be formed for each mold, in that the cage of
wire mesh is difficult to have an accurate shape and to
arrange the water passages accurately in the porous
layer, and in that it is troublesome to make the tubular
members to be attached to the cage. Because it is diffi-
cult to work with water and air passages having a small
diameter, a portion of the passages is enlarged at the
intersections. This raises problems in the strength of the
mold and in the spacing from the molding surface. This
thus invites trouble with the intersecting passages. |

According to another process proposed (in Japanese
Patent Laid-Open No. 8010/1985), flexible or rigid lines
are fixed directly in a reinforcing iron box, and this iron
box 1s joined to a base to form a mold cavity. A porous

‘layer forming slurry is cast and cured in the mold cav-
. 1ty. After the slurry has cured, the lines are extracted to

form draining passages. According to this process, how-
ever, the iron box cannot be identical in shape to the
product or article to be formed. As a result, there arises
a defect that the water and air passages cannot be
formed while having their spacing from the molding
surface and their interval selected, as desired.
According to still another process proposed, grooves

are formed in the rear surface of a porous mold formed

n advance by means of a tool and are covered with
tapes carrying an adhesive to form the water and air -
passages. This process is followed by defects that the
dimensional accuracy of the grooves is not achieved
and that because of the manual works of adhering the
tapes with adhesive to the grooves, the fingers of the
workers will be poisoned with the adhesive. Another
defect 1s that the compressed air will leak from the

adhered portions, when the mold is used, to break the
- mold.

SUMMARY OF THE INVENTION |

It is, therefore, an object of the present invention to
provide a method of making a mold which is freed from

‘the above-specified defect of the prior art and which is
“easy to make and suitable for use.

According to a major feature of the present inven-
tion, there is provided a method of making a porous
mold used in pressure casting for forming ceramic arti-
cles, which comprises the steps of: removably attaching
a plurality of apertured holding members in an array at
a desired interval to the inner face of an upper case
made of a rigid material; threading a flexible line into
the apertures of the holding members in each row to

“hold 1t at a predetermined spacing from the inner face of

said upper case, at least one of the two ends of said
flexible line being extended to the outside of said upper
case; casting slurry into a mold cavity which is defined
between said upper case and a lower basic case joined to
the former case to form a porous mold; removing said
upper case from the porous mold after said slurry has
cured, while leaving said holding members together
with said flexible lines in said porous mold; and extract-
ing said flexible lines from said porous mold to form
channels in said porous mold. |
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In order to removably attach the holding members to
the upper case, there can be adopted the following

method: the method of fixedly burying a plurality of

magnets in the inner face of the upper case by making
the holding members of a ferromagnetic material.
According to these methods, the holding members
are separated from the upper case and left in the porous
mold when the upper case is removed so that the upper

case can be removed without any difficulty from the
porous mold even in case the porous mold has vertical
and/or inclined faces. This makes it unnecessary to fill

up the apertures, which are formed as a result that the
holding members are removed together with the upper
case from the porous mold, with a resin, as in the case
the holding members are perpetually fixed in the upper
case. Thus, the working efficiency is drastically im-
proved. |

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features and advantages of the present
invention will become apparent from the following
description taken with reference to the accompanying
drawings, in which:

FIG. 1 is a section showing a porous mold manufac-
tured by the method of the present invention;

FIG. 2 is a schematic view showing channels or ca-
nals formed in the porous mold;

FIG. 3 1s a perspective view showing an upper case to
be used in the method of the present invention;

FIG. 4 1s a detailed view showing the state in which

flexible lines are attached to the upper case by means of

holding members;

FIG. 3 is a front elevation showing the relation be-
tween the magnets of the upper case and the corre-
sponding holding members;

FIG. 6 is a section showing the state in which slurry
for forming the porous mold is cast into a mold cavity
defined by the upper case and a lower basic case joined
to the former;

FIG. 7 1s a section showing the lower basic case and

the porous mold with the upper case being removed;

and
FIG. 8 is a section showing the porous mold from
which flexible wire has been extracted.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The present invention will be described in detail in
the following with reference to the accompanying
drawings.

FI1G. 1 is a section showing a porous mold which is
manufactured by the method of the present invention.
The porous mold 1 is formed therein with a number of
passages such as channels or canals 2 for water and air
communications. The channels 2 are composed of inter-
secting trunk and branch channels 2¢ and 2b, as sche-
matically shown in FIG. 2.

FIG. 3 shows an upper case 3 which is to be used for
manufacturing a porous mold by the method of the
present invention. This upper case 3 is made of a rigid
material such as FRP (fiber reinforced plastic). To the
upper case 3, there are attached through holding mem-
bers 4 and a number of flexible lines 5 which are ar-
ranged at a predetermined interval. Reference numeral
5b denotes flexible lines for the branch channels, which
are intersected by a flexible line 5a for the trunk chan-
nel. All of these flexible lines 5 have their ends extend-

ing to the outside of the upper case 3 so that they may
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be extracted out of the porous mold 1 after this mold 1
has cured. The flexible lines 5§ may preferably be formed
into a rod or tube shape having a circular or elliptical
section and made of an elastic and strong material such
as silicone or polyethylene rubber. The lines 3 may
desirably have a diameter of 1 to 5 mm.

“As seen from FIG. 3, the upper case 3 is suitable for
manufacturing the porous mold which i1s made to have

vertical and/or inclined faces together with a horizontal
face. As best seen from FIGS. 4 and 3, in the upper case
3, there are fixedly buried magnets 10 which are ar-

ranged in an array at a predetermined interval for re-
leasably attracting the holding members 4 which are
made of a ferromagnetic material. Each of these holding
members 4 is formed with an aperture 6, and each of the
flexible lines 5 is threaded into and held by the apertures
6 of the holding members 4 in each row so that it is held
at a predetermined spacing from the inner face of the
upper case. Thus, as shown in FIG. 6, the upper case 3
carrying the flexible lines § is combined with a lower
basic case 7, and porous mold forming slurry 9 is cast in
the mold cavity defined by the two cases 3 and 7.

After the porous mold forming slurry has cured, the
upper case 3 is disengaged from the porous mold 1.
Then, the magnets 10 are removed from the holding
members 4 to leave the holding members 4 in the porous
mold (as shown in FIG. 7). Next, the flexible lines are
extracted to form the channels 2 in the porous mold 1
(as shown in FIG. 8). The holding members 4 may
desirably be subjected to a treatment of rust prevention
by coating it with a resin, for example, so that they may
be prevented from rusting while they are being used.

In the description thus far made, the holding mem-
bers are removably attached to the upper case by mak-
ing the holding members of a ferromagnetic material
and by providing their associative magnets. However,
the removal attachment can likewise be effected by
using a MAGIC TAPE fastening strip, a re-peclable
adhesive or an adhesive tape.

As has been described hereinbefore, according to the
method of the present invention, when a porous mold
for pressure casting 1s to be manufactured, the upper
case bearing the lines for forming the channels for water
and air communications in the porous mold is used so
that the spacing from the molding surface of the mold
for the channels and the interval and diameter of the
channels can be accurately controlled to substantially
eliminate the defects concomitant with the prior art.
Especially, since the channels are formed in the porous
mold merely by removing the upper case and extracting
the flexible lines after the porous mold has been cured,
it 1s hardly troublesome to form the channels. Without
any veteran skill, moreover, the lines can be attached
remarkably promptly and simply in a predetermined
array to the upper case so that the operating efficiency
can be drastically improved. |

What is claimed is:

1. A method of making a porous mold used in pres-
sure casting for forming ceramic articles, comprising
the steps of:

removably attaching a plurality of apertured holding

members in an array at a desired interval to the
inner face of an upper case made of a rigid material;
threading a flexible line into the apertures of the hold-
ing members in each row to hold said flexible line
at a predetermined spacing from the inner face of
said upper case, at least one of the two ends of said
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- flexible line being extended to an outer face of sald
upper case;

joining said upper case to a lower basic case to form |

-a molding cavity therebetween;
casting slurry into a mold cavity which is defined
between said upper case and a lower basic case
joined to the former case to form a porous mold;
removing said upper case from the porous mold after
“said slurry has cured, while leaving said holding
- members together with said flexible lines in said
porous mold; and

10

extracting said flexible lines from said porous mold

and leaving said holding members in said porous
mold to form channels in said porous mold.
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2. A porous mold making method according to claim
1, wherein said removably attaching step includes
fixedly burying a plurality of magnets in the inner face
of said upper case, and wherein said holding members
are made of a ferromagnetic material and wherein said

holding members are attached to said magnets.
3. A porous mold making method according to claim

1, wherein said flexible lines are made of rod-like or

tubular elements having a diameter of 1 to 5 mm.

4. A porous mold making method according to claim
3, wherein said rod-like or tubular members are made of
silicone or polyethylene rubber. |

S. A porous mold making method according to claim
1, further comprlsmg the step of coating said holding

members with a resin to prevent rust.
*x * x ¥ .
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